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Aim. To report the optical coherence tomography (OCT) ﬁndings in three members of the same family with nanophthalmos
associated with elevated papillomacular retinal fold. Methods. Complete ophthalmic examination as well as ultrasonography
and OCT was performed in all patients. Results. Axial lengths ranged from 16.75mm to 17.48mm and refractive errors ranged
from +17.50D to +20.50D. Main fundus ﬁndings were the hyperopic crowded, cupless optic disc, and retinal fold through
papillomacular region. Macular OCT scans revealed retinal fold with normal retinal pigment epithelium and choriocapillaris.
Interpretation. It is presumed that the retinal folds in nanophthalmos result from a redundancy of the retinal layer caused by
retarded growth of the scleral, choroidal, and retinal pigment epithelial layers. The anatomic information provided by the current
study is consistent with this thesis.
1.Introduction
Nanophthalmos is a form of microphthalmia in which the
anterior and posterior segments are abnormally small, but
the lens has more normal dimensions, creating a high lens/
globevolumeratio[1]. Nanophthalmic eyes typically exhibit
highhyperopia.Awidevarietyofposteriorsegmentchanges,
such as crowded optic disc and papillomacular fold, may be
encountered in patients with nanophthalmos [2].
Optical coherence tomography (OCT) is a noninvasive
diagnostic tool in evaluating fundus and especially macular
diseases [3]. We report OCT ﬁndings in 2 siblings and their
father with nanophthalmos associated with elevated papillo-
macular retinal fold.
2.CaseReports
2.1. Case 1. A 47-year-old male had axial lengths of
18.12mm in the right eye (OD), 17.44mm in the left eye
(OS), and horizontal corneal diameters of 11mm in both
eyes (OU). His refraction was +17.50 D OU with cycloplegic
refraction and best corrected visual acuity (BCVA) was
20/100 OD, OS. His biomicroscopy was normal with an in-
traocular pressure of 18mmHg bilaterally. He had 30 prism
diopters (PDs) of alternating esotropia with his full-correct-
ed eyeglasses and torsional nystagmus. Fundus examination
revealed bilateral crowded optic disc and elevated papil-
lomacular fold. Fluorescein angiography (FA) showed a mild
hypoﬂuorescence in the fold area in both eyes. OCT demon-
strated papillomacular fold of sensorial retina. B-scan ultra-
sonography showed sclerochoroidal thickening.
2.2. Case 2. Our second case was a 19-year-old male and was
the son of case 1. He had axial lengths of 17.48mm OD,
17.15mm OS, and horizontal corneal diameters of 10mm
OU. His refraction was +20.50 D OU and BCVA was 20/100
OD and 20/200 OS. He was orthophoric with alternating
cover test, but had a latent nystagmus. The intraocular
pressure was measured as 20mmHg OD and 19mmHg OS.
In fundoscopy, crowded optic disc, retinal pigment epithelial
changes, and papillomacular retinal fold were detected in
both eyes (Figures 1(a) and 1(b)). OCT revealed fold of sen-
sorial retina (Figures 2(a) and 2(b)) and B-scan ultrasound
images showed thickening of the sclera and choroid in both
eyes. FA showed mottled hyperﬂuorescence due to pigment
epithelial changes and mild hypoﬂuorescence in the fold area
bilaterally (Figures 3(a) and 3(b)).2 Case Reports in Ophthalmological Medicine
(a) (b)
Figure 1: Fundus photographs of case 2 show elevated papillomacular retinal fold and crowded optic disc ((a): right, (b): left).
(a) (b)
Figure 2: Vertical macular OCT scans of case 2 show neurosensory folding with subjacent optical shadowing. Note the uninvolvement of
the retinal pigment epithelium in the fold area ((a): right, (b): left).
(a) (b)
Figure 3: Fluorescein angiographies of case 2 show mottled hyperﬂuorescence due to pigment epithelial changes and mild hypoﬂuorescence
in the fold area ((a): right, (b): left).Case Reports in Ophthalmological Medicine 3
2.3. Case 3. Our third case was a 16-year-old female and was
the daughter of Case 1. She had axial lengths of 17.36mm
OD, 16.75mm OS, and horizontal corneal diameters of
11mm OU. Her cycloplegic refraction was +18.50 D OU and
BCVA was 20/200 OD, OS. Motility examination revealed
a 25-PD esotropia with full correction and she had a
latent nystagmus similar to her brother. The intraocular
pressure was measured as 16mmHg OD, 18mmHg OS. The
posterior segment examination revealed bilateral crowded
optic disc and elevated papillomacular fold. FA demon-
strated a hypoﬂuorescence in the fold area. OCT showed
neurosensory folding OU. B-scan ultrasonography revealed
diﬀuse sclerochoroidal thickening in both eyes.
3. Discussion
Optical coherence tomography demonstrated papillomacu-
larretinalfoldsthatwereconﬁnedtotheneurosensoryretina
with normal retina pigment epithelium and choriocapillaris
in all of our patients. Timoney et al. reported chorioretinal
folds involving both the retina and choroid by OCT in
two cases of nanophthalmos associated with Kenny-Caﬀey
syndrome [4]. Even though nanophthalmos generally is
not associated with systemic abnormalities, Hallermann-
Streiﬀ-Francois syndrome, oculodentodigital syndrome, and
Kenny-Caﬀey syndrome are three syndromes that need to
be considered in patients with nanophthalmos [2, 5]. There
were not any accompanying systemic ﬁndings suggesting any
syndrome in our patients. Nanophthalmos may be inherited
in sporadic, autosomal dominant, or autosomal recessive
fashions. It seems to be inherited in an autosomal dominant
manner in this family.
The term posterior microphthalmos describes eyes with
microphthalmos that disproportionately aﬀect the posterior
ocular segment with normal external appearance of the
eyes. Papillomacular folds are common among patients with
posterior microphthalmos [6]. The OCT scans of patients
with posterior microphthalmos and retinal folds have dem-
onstrated that the neurosensory retina was folded, however
the retinal pigment epithelium layer and choroid were intact
without folding [7, 8]. Our ﬁndings are consistent with
previous reports of OCT ﬁndings in posterior microphthal-
mos. In this aspect, we can assume that papillomacular folds
havethesameunderlyingmechanisminnanophthalmosand
posterior microphthalmos that can be accepted as diﬀerent
manifestations of microphthalmos. On the other hand,
Timoney et al. [4] showed that both choroid and retina were
folded in their patients with nanophthalmos associated with
Kenny-Caﬀey syndrome and this is not consistent with our
ﬁndings. Involvement of underlying retinal pigment epithe-
lium and choroid might be caused by other possible mech-
anisms due to accompanying systemic ﬁndings in Kenny-
Caﬀey syndrome.
It is presumed that the retinal folds result from a redun-
dancy of the retinal layer caused by retarded growth of the
scleral and retinal pigment epithelium layers [2, 9]. Scleral
tissue examination in eyes with nanophthalmos has shown
both thickening and less-ordered organization of collagen
ﬁbrils [10]. The thickened sclera does not impede the growth
of the neurosensory retina, but inﬂuences the development
of the choroid and the retinal pigment epithelium [9]. The
anatomic information provided by the current study is con-
sistent with this hypothesis.
References
[ 1 ]M .I .O t h m a n ,S .A .S u l l i v a n ,G .L .S k u t ae ta l . ,“ A u t o s o m a l
dominant nanophthalmos (NNO1) with high hyperopia and
angle-closure glaucoma maps to chromosome 11,” American
JournalofHumanGenetics,vol.63,no.5,pp.1411–1418,1998.
[ 2 ]J .C .S e r r a n o ,P .R .H o d g k i n s ,D .S .I .T a y l o r ,G .A .G o l e ,
and A. Kriss, “The nanophthalmic macula,” British Journal of
Ophthalmology, vol. 82, no. 3, pp. 276–279, 1998.
[ 3 ] T .P e d u t - K l o i z m a n ,H .M .P a k t e r ,J .S .S c h u m a n ,J .C .S z w a r t z ,
andM.R.Hee,“Ophthalmicdiagnosisusingopticalcoherence
tomography,” Ophthalmology ClinicsofNorthAmerica,vol.11,
no. 3, pp. 465–486, 1998.
[4] P. Timoney, F. Darcy, K. McCreery, W. Reardon, and D. Bros-
nahan, “Characterization of optical coherence topography
ﬁndings in Kenny-Caﬀey Syndrome,” Journal of AAPOS, vol.
11, no. 3, pp. 291–293, 2007.
[ 5 ]J .R .B o y n t o n ,T .R .P h e a s a n t ,a n dB .L .J o h n s o n ,“ O c u l a r
ﬁndingsinKenny’ssyndrome,”ArchivesofOphthalmology,vol.
97, no. 5, pp. 896–900, 1979.
[6] M.Khairallah,R.Messaoud,S.Zaouali,S.B.Yahia,A.Ladjimi,
and S. Jenzri, “Posterior segment changes associated with pos-
terior microphthalmos,” Ophthalmology, vol. 109, no. 3, pp.
569–574, 2002.
[ 7 ]J .W .K i m ,D .A .B o e s ,a n dJ .L .K i n y o u n ,“ O p t i c a lc o h e r e n c e
tomography of bilateral posteriormicrophthalmos with papil-
lomacularfoldandnovelfeaturesofretinoschisisanddialysis,”
American Journal of Ophthalmology, vol. 138, no. 3, pp. 480–
481, 2004.
[8] C. Aras, A. Ozdamar, C. Ustundag, and S. Ozkan, “Optical
coherence tomographic features of papillomacular fold in
posteriormicrophthalmos,”Retina,vol.25,no.5,pp.665–667,
2005.
[9] F. Meire, M. Leys, S. Boghaert, and J. J. de Laey, “Posterior
microphthalmos,” Bulletin de la Societe Belge d’Ophtalmologie,
vol. 231, pp. 101–106, 1989.
[10] T. Shiono, A. Shoji, T. Mutoh, and M. Tamai, “Abnormal
sclerocytes in nanophthalmos,” Graefe’s Archive for Clinical
and Experimental Ophthalmology, vol. 230, no. 4, pp. 348–351,
1992.